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7KXVUHVLOLHQWPDWHULDOVKDYHORZHUPRGXOXVRIHODVWLFLW\(DQGKLJKHU\LHOGVWUHVV\LHOG/LNHZLVHUHVLOLHQFHRI
D SURFHVV V\VWHP FDQ DOVR EH GHILQHG DV WKH DPRXQW RI HQHUJ\ WKH V\VWHP FDQ VWRUH EHIRUH UHDFKLQJ LWV SRLQW RI
LQVWDELOLW\ 0LWFKHOO DQG0DQQDQ  6\VWHP LQVWDELOLW\PD\ EH XQGHUVWRRG DV LQDELOLW\ RI WKH V\VWHP WR SHUIRUP
HIILFLHQWO\DWLWVWDUJHWHGSHUIRUPDQFHOHYHOV6LPLODUWRDPDWHULDOUHVLOLHQFHPDJQLWXGHRIDSURFHVVV\VWHPPD\DOVR
EH TXDQWLILHG DV WKH DUHD XQGHU WKH V\VWHP VWUHVVVWUDLQ FXUYH IURP WKH VWUHVV YDOXH FRUUHVSRQGLQJ WR DPLQLPXP






SLSH VHJPHQW V\VWHP ZKLFK FDUULHV VXSHUKHDWHG VWHDP DV SURFHVV IOXLG PDJQLWXGH RI LQKHUHQW V\VWHP UHVLOLHQFH
GHFUHDVHVIURP.-PVHFWR.-PVHFDQG.-PVHFIRUYDULDWLRQRIPDVVIORZUDWHLQOHWSUHVVXUH
DQGLQOHWWHPSHUDWXUHUHVSHFWLYHO\7KH\DOVRLQWURGXFHGDXVHIXOFRUUHODWLRQሾܶ ൌ ܶܽሺͳ െ ݁ି௡௅ሻ ൅ ܶݏሺ݁ି௡௅ሻሿZKLFK
FDQEHXVHGWRHVWLPDWHIORZLQJVWHDPWHPSHUDWXUH7DWDQ\SLSHOHQJWK/6ORFXPDVVHVVHGV\VWHPUHVLOLHQFHIRUD
NQRZQ VWUHVV JUDGLHQW DSSOLHG E\ LQWURGXFLQJ H[SHULPHQWDO GLVWXUEDQFHV DQG WKHQ PHDVXULQJ UHFRYHU\ UDWHV












































































7KHPHWKRGRORJ\ GHVFULEHG LQ WKH IROORZLQJ SDUDJUDSKV HQDEOHV RQH WR GHYHORS TXDQWLWDWLYH FRUUHODWLRQV IRU WKH
TXDQWLILFDWLRQRI LQKHUHQW V\VWHP UHVLOLHQFHSURSHUWLHV IRU WKH FDVH VWXG\RI D UHJHQHUDWRU FROXPQ V\VWHPXVHG LQ
UHJHQHUDWLRQRI'LHWKDQRODPLQHVROYHQWLQD*DV6ZHHWHQLQJ8QLW7KHIL[HGGLPHQVLRQVRIWKHFROXPQDUHP
+HLJKW7/7/DQGPGLDPHWHU7KHFROXPQKDVEHHQXVHGLQUHJHQHUDWLRQRI+6ULFK'LHWKDQRODPLQHVROYHQW
'($ ZKLFK LV XWLOL]HG IRU VZHHWHQLQJ RI VRXU QDWXUDO JDV 1DWXUDO JDV FRQWDLQLQJ  ZW +6 LQ WKH *DV
6ZHHWHQLQJ8QLW*687KH*DV6ZHHWHQLQJ8QLWLVGHVLJQHGIRUWUHDWHGJDV+6VSHFLILFDWLRQRISSPZ
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7KLVVWXG\KDVEHHQFRQGXFWHGLQRUGHUWRHVWLPDWHWKHLQKHUHQWUHVLOLHQFHSURSHUWLHVRIWKHUHJHQHUDWRUFROXPQIRUWKH
YDULDWLRQV RI PDVV LQIORZ UDWH RI VRXU IHHG QDWXUDO JDV LQWR WKH XSVWUHDP DEVRUEHU FROXPQ DQG FRUUHVSRQGLQJ
YDULDWLRQRI'($VROYHQWFLUFXODWLRQPDVVIORZUDWHLQWKHUHJHQHUDWRUFROXPQ,QKHUHQWUHVLOLHQFHRIWKHUHJHQHUDWRU
FROXPQV\VWHPKDYHEHHQHYDOXDWHGE\HVWLPDWLQJWKHDUHDXQGHUWKHV\VWHP6WUHVV6WUDLQFXUYHIRUGHYLDWLRQVLQPDVV
LQIORZ UDWH RI VRXU IHHG QDWXUDO JDV DQG FRUUHVSRQGLQJ YDULDWLRQ RI'($ VROYHQW FLUFXODWLRQPDVV IORZ UDWH
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,QDGGLWLRQ WRHVWLPDWLRQRI V\VWHPUHVLOLHQFHPRGXOXV ILJXUHVRQHFDQXVH WKHDERYHGHVFULEHGPHWKRGRORJ\ IRU






>7+&23@UHJ ^PLVL`RXW^PLVL`LQ         




^PLVL`RXW ^PLVL`LQȕ          
     
>7+&23@UHJFDQWKHQEHZULWWHQDV

>7+&23@UHJ >ȕ^PLVL`LQ@ >ȕ/VUVVU@       











































ൌ ܣǤ ݊Ǥ ݔ௡ିଵ         










       





<V\V/LPLW \PLQƜV\V¨[          





































NJFPD R& .JKU.JKU  ±











































































Ϭ ϮϬ ϰϬ ϲϬ ϴϬ ϭϬϬ ϭϮϬ ϭϰϬ ϭϲϬ
^dZ^^;<:ͬŵϯͲƐĞĐͿ
&^KhZ'^&>Ktй















































































Ϭ ϮϬ ϰϬ ϲϬ ϴϬ ϭϬϬ ϭϮϬ ϭϰϬ
7+&23

602   Sirshendu Guha /  Procedia Computer Science  62 ( 2015 )  593 – 602 


5HIHUHQFHV

0LWFKHOO60DQG06DP0DQQDQ³'HVLJQLQJ5HVLOLHQW(QJLQHHUHG6\VWHPV´&(3$SULO
0RUDUL0³)OH[LELOLW\DQGUHVLOLHQF\RISURFHVVV\VWHPV´&RPS&KHP(QJJ
*XKD6DQG'DV6.³5HVLOLHQFH$QDO\VLVRID3LSH6HJPHQW6\VWHP&DUU\LQJ6XSHUKHDWHG6WHDP´$GYDQFHG0DWHULDOV5HVHDUFK
SS
6ORFXP0*³8VHRIH[SHULPHQWDOGLVWXUEDQFHVWRDVVHVVUHVLOLHQFHDORQJDNQRZQVWUHVVJUDGLHQW´(FRORJLFDO,QGLFDWRUV
6ZDQH\5(*URVVPDQQ/(³$QLQGH[IRURSHUDWLRQDOIOH[LELOLW\LQFKHPLFDOSURFHVVGHVLJQ&RPSXWDWLRQDO$OJRULWKPV´$,&K(-RXUQDO

=KHQ=KDQJ;LDR)HQJDQG)HQJ4LDQ³6WXGLHVRQUHVLOLHQFHRIZDWHUQHWZRUNV´&KHP(QJJ-RXUQDO
6KLUDOL*+$0RWDPHG]DGH00RKDPPDGIDP,(EUDKLPLSRXU90RJKLPEHLJL$³&KDOOHQJHVLQEXLOGLQJUHVLOLHQFHHQJLQHHULQJ
5(DQGDGDSWLYHFDSDFLW\$ILHOGVWXG\LQDFKHPLFDOSODQW´3URF6DIHW\	(QYLURQ3URWHFW
557DQ'&<)RR=$0DQDQ³$VVHVVLQJWKHVHQVLWLYLW\RIZDWHUQHWZRUNVWRQRLV\PDVVORDGVXVLQJ0RQWH&DUOR
VLPXODWLRQ´&RPS&KHP(QJ
1DOLND8ODSDQH6XQLO$EH\UDWQH3UDEDWK%LQGXKHZD&KDPDUL'KDQDSDOD6K\DPD:LFNUDPDVLQJKH1LPDO5DWKQD\DNH$6LPSOH6RIWZDUH
$SSOLFDWLRQIRU6LPXODWLQJ&RPPHUFLDOO\$YDLODEOH6RODU3DQHOV,QWHUQDWLRQDO-RXUQDORI6RIW&RPSXWLQJDQG6RIWZDUH(QJLQHHULQJ>-6&6(@
SS


